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Abstract 
In this study, empirical analyses are performed to study the effects of oil price changes on inflation in two groups of countries, 
namely the high versus low oil dependency groups. In addition, we also compare the relative effect of oil price with other types 
of shocks such as real exchange rate, domestic output and exporters’ production cost. We model the pass-through equation in an 
autoregressive distributed lag (ARDL) format and the model is estimated using pooled mean group method. Our results reveal 
that oil price change has its direct effect on domestic inflation in low oil dependency group but its impact is indirect on affecting 
the domestic inflation in the high oil dependency group through changes on the exporter’s production cost. The main 
determinants of domestic inflation are real exchange rate and exporter’s production cost (high oil dependency group) and 
domestic output and exporter’s production cost (low oil dependency group). We suggest the policymaker to stabilize the effects 
of these shocks through monetary policy accommodate. 
© 2015 The Authors. Published by Elsevier B.V. 
Peer-review under responsibility of Academic World Research and Education Center. 
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1. Introduction  
Changes in crude oil price are the global phenomena that felt by each country in the world. The oil price impact is 
in particular influential in determining the economies of emerging countries as these economies are not financially 
stable and are weak to the influences of external shocks. One of the main impacts from oil price changes is on 
inflation rate/ changes on prices. Fluctuation in inflation or price levels may further lead to economic changes which 
will affect the economic performance in overall. Due to this reason, inflation rate is seen as the main economic 
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indicator to imply the economic condition/ performance. Hence, price stability and low inflation is also the main 
policy objectives that targeted by policymaker.      
In this paper, we conduct empirical analyses to study how influential the oil price change/ shock on determining 
the domestic inflation in two groups of economies, i.e. the high oil dependency group versus the low oil dependency 
group. In addition, we also compare the effect of oil price shock relative to the effects of other shocks on 
determining the inflation. Applying panel data analyses, our results show that oil price change is influential on 
determining the inflation in these two groups of countries although its impact may not the largest one. Oil price 
change has its direct effect on domestic inflation in low oil dependency group, but its impact is indirect on 
determining the inflation in the high oil dependency group through increasing the exporters’ production cost. The 
main determinants of inflation differ across groups of countries. Our results reveal that the main determinants to 
domestic inflation in high oil dependency group are real exchange rate and exporters’ production cost. However, in 
the low oil dependency group, domestic output and exporters’ production cost appear to be the main factors. The 
remaining paper is organized as follows: section two provides the review of literature; section three explain the data; 
section four summarizes the methodology; section five discusses the findings and the last section concludes. 
2. The Concept of Pass-Through 
The analysis on the pass-through effect of oil price changes on domestic consumer prices is originated from the 
concept of exchange rate pass-through. We modify the exchange rate pass-through (ERPT) equation to include the 
oil price variable so that our analyses permit interpretation on the effect of oil price changes on domestic inflation/ 
price changes.  The oil price pass-through rate measures the percentage changed in domestic consumer prices led by 
a one percentage changed in the oil price.  
ERPT equation is used to measure the effect of exchange rate changes on domestic inflation centred on the 
concept of law of one price (see Sek and Kapsalyamova, 2008). This concept says that the price of import 
denominated in the domestic importing country’s currency imtP  should equal to the import price denominated in the 
domestic importing country’s currency extP  after multiplying by the currency exchange rate of importing country tE  
so that im ext t tP P E                     (1) 
It is assumed that extP  is the product of  mark-up tO  multiplying by the marginal cost of production tC , which 
is ext tP CO  .                                    (2) 
Substituting (2) into (1), we then obtain the import price denominated in the importing country’s currency as 
im
t t t tP C EO    . Using log transformation, we have  
1 2 3
im
t t t tP C ED O D D   or                                                                                                                            (3) 
1 2 3
us
t t t tCPI GDP PPI REERD D D                                                                                                                            (4) 
where CPI is the proxy for import price of domestic, GDP as the proxy for the markup; producer price index (PPI) 
of U.S. is used to represent the production cost of foreign producer and real effective exchange rate (REER) is used 
to represent the exchange rate variable. The pass-through of exchange rate is indicated by 3D  , as the measure of 
partial elasticity of import price with respect to exchange rate. The ERPT is written in the ARDL form to include the 
oil price variable for the purpose of analyses on the effect of oil price shock on inflation (see section 5). 
3. Literature Review 
Many studies report that oil price have significance impact on determining the consumer price inflation as oil is 
the direct input for many consumer productions and it is used as the direct input in almost every consumer product. 
The impact of oil price on inflation is in particular very strong during the oil price shocks in the 1970s and the 
1990s. Historical data show that oil price rose from $3 per barrel before 1973 to close $40 per barrel in 1979. Oil 
price also recorded a high increases from $15 a barrel in 1998 to almost $140 a barrel in 2008. The consumer price 
index (1982 base year) compiled by Bureau of Labour Statistics, U.S. also showed the same high jump from 41.10 
(January 1972) to 86.30 (end of 1980) and then increased from 164.30 (January 1999) to 214.82 (April 2008). 
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However, the strong correlation between oil price and inflation may vary over time periods. Such strong relationship 
disappeared in the mid 1980s. Evans and Fisher (2011) foud no evidence of oil price pass-through effect on core 
inflation (inflation exclude food and energy prices) since mid 1980s (sample period: 1982 to 2008), see Chen and 
Wen (2011). Using the data from 1985 to 2011, Chen and Wen (2011) found the same results as reported in Evans 
and Fisher (2011) and they concluded that oil price shocks has no impact on the trend inflation but the effect is 
transitory through headline or core inflation. On the other hand, Hooker (2002) studied the relationship between oil 
prices and inflation on the sample year 1962 – 1980 and 1981 – 2000. The results showed that oil price had 
significance impact on inflation in the first sample period but not in the later sample period. The results again imply 
the strong relationship between oil price and inflation in the early 1970s has disappeared after mid 1980s.   
Indeed many studies reported different results. Among the studies that report significance impacts of oil price on 
inflation include Kiptui (2009), Misati et al. (2013), Kargi (2014) and Abounoori et al. (2014). On the other hand, 
Chou and Tseng (2011) conducted analyses on the pass-through effect of oil prices on CPI inflation in a group of 
emerging Asian countries. They found the evidence of long-run pass-through effect of oil on CPI inflation in 
majority countries but the results were not significant in the short run. Apart from this, Ibrahim (2015) investigated 
the relationship between food and oil prices for Malaysia using a nonlinear ARDL model. The study detected long 
run relationship on the oil price increases and food price. However, there is no long-run relationship between oil 
price reduction and food price.  
A number of studies report small or limited effect of oil price on inflation. Among them include Hooker (2002) 
and Gregorio et al. (2007). More recently, Arango et al. (2014) applied a small open macroeconomic model with 
optimal interest rate rule to study the relationship between commodity prices shocks and inflation process. Their 
results is consistent with previous findings that pass-through from oil prices to headline inflation has decreased. 
They interpreted the result as the outcome of the effectiveness of monetary policy that includes commodity prices 
movements in the set of inflation expectations under inflation targeting regime.  Jiranyakul (2015) also fail to detect 
the long-run impact of oil price shocks on consumer prices in the case of Thailand. 
The changes and volatility in the relationship between oil price and consumer inflation have attracted many 
researches on the relationship between oil price and inflation. According to Blanchard and Gali (2007), the strong 
relationship between oil price and consumer inflation in the 1970s can be explained by two episodes, i.e. low 
growth, high unemployment and high inflation. On the other hand, the strong relationship between oil price and 
inflation disappear since mid 1980s as GDP and inflation remained stable although there were oil price booms in 
1990s. In other word, the effects of oil price rises are similar across episodes but other shocks that coincided with oil 
price shock may distort the assessment of the impacts of oil price on inflation in the episodes.  
Previous studies have provided some explanations on the declined relationship between oil price and inflation 
after mid 1980s. These explanations include decline in real wage rigidities, the higher credibility of monetary policy 
and the decrease in the share of oil consumption and in production (Blanchard and Gali, 2007). Other explanations 
include the change in the oil price shocks, for instance oil demand curve is less elastic over time (Peersman, 2009). 
Some researchers consider the nonlinear relationship in studying the relationship between oil prices and 
macroeconomy (for instance, Hamilton, 2003;  Kilian and Vigfusson, 2011). 
Other explanation that contribute to the decline of inflationary effect of oil price changes include higher energy 
efficiency of production processes, the price setting due to globalization and also the better conduct of monetary 
policy that help to reduce the impact of oil price shocks (Alvarex et al., 2009).  
As discussed in Lamazoshvili (2014), the effects of oil price shocks can be viewed from three factors, i.e. the 
source of shocks, the transmission mechanism of oil shocks and the structure of energy flows. Some studies 
distinguish the effect of oil shocks between oil supply and oil demand shocks. Kilian (2014) provided a broad 
discussion on the need to understand the origins or the sources of oil shock. The effects of oil price can transmit into 
various channels. One of the channels is inflationary or supply channel. Higher oil price creates inflationary 
pressures and leads to higher price of final goods. Higher oil price can also transmit through cost channel in which 
higher oil price induces higher cost of production and this leads to time-varying mark-ups and variable capital 
utilization and also reallocation effects. The structures of energy flows which vary over time and across countries 
can be another factor to be concerned in analyzing the impact of oil shocks on macroeconomy.  
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4. Data 
We focus the analyses on two groups of countries, i.e. countries with high oil dependency index and countries 
with low oil dependency index. The classification of the countries is based on the data availability and also the oil 
dependency index listed at geocommons.com. The oil dependency index is the measure on the percent of oil demand 
from the overall energy demand, energy diversity and economic dependency on oil (oil demand per GDP) and the 
share of net imports to oil consumption. The higher value of oil dependency index implies the higher dependency of 
that country on oil and energy resources. The classification of the countries is as follow:  
High oil dependency index countries  
Singapore, South Korea, Philippines, Greece, Belgium, Italy, Pakistan, India, Portugal, Spain 
Low oil dependency index countries  
Norway, Denmark, United Kingdom, Canada, Mexico, Malaysia, Brazil, Venezuela, Ecuador, Bulgaria 
We use the annual data ranging from 1980 to 2010. The data are collected from the World Bank and OECD.org. 
The data consist of gross domestic product, GDP (US$), consumer price index, CPI(%), real effective exchange rate 
(REER, index), producer price index for U.S. (PPI_us, index) and world oil price (US$ per barrel). For consistency 
reason, all variables are determined in natural log form except CPI. 
5. Methodology 
We modify the ERPT equation to include the oil price variable. The model is written in the autoregressive 
distributed lag or ARDL model format. Panel data approach is applied on analyzing the data on two groups of 
countries. The analyses involve several steps. The first step is to apply preliminary tests on checking the data 
structure (panel unit-root tests, panel cointegration tests and lag selection criterion). The panel unit-root tests (Levin, 
Lin and Chu (LLC) are applied for the checking of stationarity. On the other hand, the cointegration tests (Pedroni 
residual test and Kao residual test) are used to detect the long-run relationship between dependent and independent 
variables.  Since the pre-condition to apply the ARDL model is the detection of long-run relationship between the 
dependent and independent variables, one can proceed with ARDL modelling when the cointegration tests reveal the 
cointegrating relationship. In the second step, the optimal lag length criteria are used on choosing the model 
specification that fit the ARDL model. Finally, the ARDL models are estimated using pooled mean groups (PMG) 
technique. 
 
5.1 ARDL Model 
 
The ARDL (p,q) model is the model consists of lag p on dependent variable and lag q on independent variables. 
The model can be written as (see Pesaran et al. (1999)): 
'
1 0
p q
it ij it j ij it j it
j j
y y xO G H 
  
  ¦ ¦                                                                                                                                    (5) 
where i =1,2,...,N  is the number of countries; t =1,2,...,T  is the number of periods ; ity  represents the dependent 
variable; itx represents a  1k u  vector of independent variables;  *ijG  is 1k u  coefficient vectors; ijO  is the vector of  
scalars and itH is the disturbance term distributed with a zero mean and a finite variance. Equation (5) can be written 
in the error correction format as below: 
1 1
' * *'
1
1 0
p q
it i it i it ij it j ij it j it
j j
y y x y xI E O G H
 
  
  
'    '  ' ¦ ¦                                                                                                     (6) 
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i ij
j
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 ¦ , j=1,2,..., q-1.   Finally 
equation (6) can be summarized as follow through regrouping: 
  1 1' *'1
1 0
p q
it i it i it ij it j ij it j it
j j
y y x y xI T O G H
 
  
  
'    '  ' ¦ ¦                                                                                                  (7) 
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 is interpreted as the long-run or equilibrium relationship among ity  and itx . 
*
ijO  while *ijG  shows the 
short run effects of independent variables on the dependent variables. On the other hand, iI  is the error-correction 
coefficient or the speed of adjustment on measuring the convergence speed of ity  in moving to its long-run 
equilibrium as itx  changes. This parameter always in negative which implies the existence of convergence or 
stability in the long-run relationship. iT  measures the pass-through effects of shocks from independent variables into 
dependent variable. 
In this study, our modified ERPT from (4) can be written in the ARDL format as: 
1
' ' ' '
1 1 1 3 4
1
1 1 1 1
*' *' *' *'
1 2 3 4
0 0 0 0
( ln ln ln ln )
ln ln ln ln
p
us
it i it i it i it i it i it ij it j
j
q q q q
us
ij it j ij it j ij it j ij it j it
j j j j
CPI c CPI GDP REER PPI OIL CPI
GDP REER PPI OIL
I T T T T O
G G G G H

 
 
   
   
    
'        '
 '  '  '  
¦
¦ ¦ ¦ ¦                                (8)
 
 
where all coefficients are as interpreted in equation (5), (6) and (7) above. Equation (8) is estimated using Pooled 
mean group (PMG) method that restricts the long-run parameters to be constant over all countries but allows the 
intercepts, short-run coefficients and error variances to be different across countries.  
6. Results 
Our unit-root tests (Levin, Lin and Chu (LLC) test, Im, Pesaran & Shin (IPS) test and Fisher ADF test) show that 
all variables are not able to reject the null hypothesis of unit-root at 5% level. However, all variables become 
stationary after first differentiation, indicating that these variables are integrated with order one or I(1). Next, testing 
with panel cointegration tests (Pedroni residual test and Kao residual test), our results reject the null hypothesis of 
no cointegration at 5% level, indicating the detection of long-run relationship between dependent and independent 
variables for the two groups of data.  
For the good specification of the ARDL model, we perform the optimal lag length criterion by limiting the 
comparisons of multiple combination of ARDL(p,q,r,s,u) up to lag one. This is because for the small sample that 
less than 100 observations, lag one is sufficient to be used in the ARDL model. Applying the Akaike Info criterion 
(AIC) and Bayes Info criterion (BIC) tests, our results suggest the best model fit for the ARDL models to be 
ARDL(1,1,1,0,0) for the two groups of data. 
The estimated results of ARDL models are summarized in Table 1. Checking with the long-run effects, we 
observe that the main determinants to domestic inflation in high oil dependency countries are real exchange rate and 
exporter’s production cost. Domestic output and oil price do not have significance effect on domestic inflation in the 
long run. On the other hand, both domestic output and real exchange rate contribute to domestic inflation changes in 
the short-run in the high oil dependency group. The results imply that for high oil dependency group, the main 
shocks to domestic consumer inflation is not originated from the domestic output/ income of the country itself but 
the main shocks are from exporter’s production cost and real exchange rate in the long run. Higher foreign 
production cost leads to higher inflation as these countries import raw materials and unfinished goods in their 
productions and sell final goods to domestic and international markets. As majority international trades are 
denominated in US dollars, changes in real exchange rate can affect the domestic inflation as well. Oil price does 
not affect the inflation directly but may affect it indirectly by increasing the exporters’ production cost.  
For the low oil dependency group, these countries actually produce own oil and are oil exporters. The results 
show that all factors (domestic output, real exchange rate, exporters’ production cost and oil price) have significance 
effects on determining the domestic inflation in the long run. Among these factors, domestic output and real 
exporters’ production cost have the main determinant effects. Besides, higher oil price also leads to higher inflation 
in low oil dependency group. The reason is higher oil price leads to higher income/ output as these countries exports 
oil, hence this leads to higher consumption and price levels. Real exchange rate on the other hand, has different 
effect on domestic inflation for low oil dependency group in the short and long run. In the short run, appreciation of 
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real exchange rate leads to higher inflation as domestic consumption increases. However, appreciation of real 
exchange rate tends to decrease inflation in the long-run, as appreciation of domestic currency implies more 
expensive domestic goods in the international market. This will then lead to lower demand and production and the 
price levels will drop.  
The speeds of adjustments are in negative values as they imply the convergence rates for the inflation series to 
move towards the long run equilibrium. The results show that the convergence rate in high oil dependency group is 
higher than that of low oil dependency group, implying shorter time spent for the high oil dependency group to 
converge to its long run equilibrium. 
 
                              Table 1.Estimation of ARDL Models. 
 
 
 
 
 
 
 
 
 
       
 
 
 
 
 
 
 
 
                                        
7. Conclusion 
Oil price changes can be influential on determining the economic performances. In this study, we focus our 
analyses on comparing the effects of oil price changes on domestic inflation between low versus high high 
dependency groups.  In addition, we also seek to investigate the relative effect of oil price with other types of shocks 
such as real exchange rate, domestic output and exporters’ production cost. We model the oil pass-through equation 
in ARDL format and estimate the model using pooled mean group method. Our results detect long-run relationship 
between oil price changes and CPI inflation and oil price changes have significance effects on determining the 
domestic inflation. Oil price change has its direct effect on domestic inflation in low oil dependency group but its 
impact is indirect on determining the domestic inflation in high oil dependency group. Higher oil price induces to 
higher exporter’s production cost. Higher production cost will then pass-through into domestic price levels and 
indirectly increases domestic inflation. Compare to the relative effects with other shocks, our results also other 
shocks have larger effects on domestic inflation compared to oil price shock. Our results also show that the main 
determinants of domestic inflation are real exchange rate and exporter’s production cost (high oil dependency 
group) and domestic output and exporter’s production cost (low oil dependency group). We also found that the 
convergence rate for an economy towards long run equilibrium is faster in high oil dependency than the low oil 
dependency group.  
As conclusion, the policymaker should concern on the effects of oil price, real exchange rate and exporter’s 
production cost on domestic inflation as they are important factors that can affect the stability of prices and financial 
Variable Estimated coefficient 
High oil dependency Low oil dependency 
Long-run parameter 
1ln itGDP   
1ln itREER   
1ln
us
itPPI   
1ln itOIL   
c 
 
1.2748 
57.2264*** 
73.3394*** 
3.7087 
-83.1340** 
 
19.8536*** 
-5.1758*** 
-37.5304*** 
7.4662*** 
0.9198 
Speed of adjustment 
iI  
 
-0.1573** 
 
-0.0469 
Short-run parameter 
1ln itGDP '  
1ln itREER '  
 
-12.9548* 
33.6650*** 
 
14.0236 
14.6530*** 
Maximized log-likelihood -250.6693 -650.2733 
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market. The monetary policy could be an effective tool to control the excesses effects of these shocks on domestic 
inflation as suggested by many researchers. 
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